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General Instructions:

All questions are compulsory.

This question paper contains 20 questions divided into five sections A, B, C, D and E.
Section A contains 10 MCQs of 1 mark each.

Section B contains 4 questions of 2 marks each.

Section C contains 3 questions of 3 marks each.

Section D contains 1 question of 5 marks.
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Section E contains 2 Case Study Based questions of 4 marks each.

SECTION A - Multiple Choice Questions (1 mark each)

1. The number of zeroes that the polynomial f(x) = (x - 2)? + 4 has is:
(@0
(b) 1
(c) 2
(d) 3

2. If a and B are the zeroes of the polynomial 2x? - 4x + 5, then a? + B2 equals:
(a) -1
(b) 1
(c) -3
(d) 3

3. The value of k for which the polynomial x? + 3x + k has equal zeroes is:
(a) 9/4
(b) 4/9
(c) 3
(d)9

4. If the sum of the zeroes of the polynomial 3x? - (k4+2)x + 6 is 3, then k equals:
(a) 7
(b) -7
(c) 11
(d) -11

5. Which of the following is not a polynomial?
(@) vV3x2-2x+ 5
(b) 2x2 + 3vx + 1
(c)3x3-5x2+9
(d) x + 1/x2
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. If « and B are the zeroes of x? - 6x + k, and 3a + 2p = 20, then k equals:
(a) 16
(b) -16
(c) 8
(d) -8

~

. The zeroes of the polynomial p(x) = 2x? - 5 are:
(a) £5/2
(b) =V(5/2)
(c) £2/5
(d) =v(2/5)

=]

. If one zero of the polynomial p(x) = 4x? + 2x + k is the negative of the other, then k equals:
(@0
(b) 4
(c) -4
(d) 2

9. Assertion (A): If the graph of a quadratic polynomial touches the x-axis at only one point, then the polynomial has
two equal zeroes.
Reason (R): When discriminant is zero, the roots are real and equal.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is not the correct explanation of A

(c) A is true but R is false

(d) A is false but R is true

10. Assertion (A): The polynomial p(x) = x2 + x + 1 has no real zeroes.
Reason (R): When discriminant is negative, there are no real roots.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is not the correct explanation of A

(c) A is true but R is false

(d) A is false but R is true

SECTION B - Short Answer Questions (2 marks each)

11. Find the zeroes of the polynomial 2x? - x - 6 and verify the relationship between zeroes and coefficients.
12. If a and B are the zeroes of the polynomial f(x) = 5x2 - 7x + 1, find the value of (1/a - 1/B).
13. Find the quadratic polynomial whose zeroes are -2 and 5.

14. If the product of zeroes of the polynomial px? - 6x - 6 is equal to half their sum, find the value of p.

SECTION C - Short Answer Questions (3 marks each)

15. If a and B are the zeroes of the polynomial 3x? - 4x + 1, find a polynomial whose zeroes are o/p and B/a.
16. Find the condition that the zeroes of the polynomial ax? + bx + ¢ are reciprocals of each other.

17. If a and B are the zeroes of the polynomial x? + x - 6, then find the value of (a2 - B2).

SECTION D - Long Answer Question (5 marks)

18. If one zero of the polynomial (a? + 12)x? 4+ 10x + a is the reciprocal of the other, find:
(i) The value of a



(ii) The zeroes of the polynomial

(iii) The sum of the zeroes

(iv) The product of the zeroes

(v) Verify the relationship between zeroes and coefficients

SECTION E - Case Study Based Questions (4 marks each)

19. Case Study-1: Photography and Focal Length

In photography, the relationship between object distance u, image distance v, and focal length f of a lens is given by
1/f = 1/v + 1/u. For a particular lens with focal length 20 cm, if the sum of object and image distances is 90 cm, the
equation becomes: v2 - 90v + 1800 = 0

(i) What are the zeroes of the polynomial v2 - 90v + 18007? (1 mark)

(ii) What do these zeroes represent in the context of the lens formula? (1 mark)

(iii) Verify the relationship between zeroes and coefficients. (2 marks)

OR

(iii) Find the discriminant and state what it indicates about the nature of roots. (2 marks)

20. Case Study-2: Cost and Revenue

A manufacturer's total revenue R (in thousands of rupees) from producing x thousand units is given by R(x) = 8x - x2.
The total cost C is given by C(x) = 3x + 12. The profit function is P(x) = R(x) - C(x) = -x2 + 5x - 12.

(i) For what value of x is the profit P(x) = 0? (1 mark)

(ii) What is the sum of the zeroes of P(x)? (1 mark)

(iii) Interpret the meaning of the zeroes in business terms. (2 marks)

OR

(iii) Is it possible for this manufacturer to make a profit? Justify your answer using the discriminant. (2 marks)
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DETAILED ANSWER KEY - PAPER 03

SECTION A - Answers to MCQs

1.@) 0

Solution:

fx)=(x-2)2+4

For zeroes: (x-2)2+4=0

(x-2)2=-4

Since square of a real number cannot be negative, there are no real zeroes.

2. (c) -3
Solution:
For 2x? - 4x + 5:
a+p=4/2=2
op = 5/2

o? 4+ B2 = (o + B)? - 2aP

= (2)2- 2(5/2)

=4-5

=-1

Wait, let me recalculate:

o2+ pB2=4-5=-1...so answer is (a)

w

. (@) 9/4

Solution:

For equal zeroes, discriminant = 0
D=Db?2-4ac=0

(3)>-4(1)(k) =0

9-4k=0

k=9/4

=

(@) 7

Solution:
Sum of zeroes = -b/a = (k+2)/3
Given: (k+2)/3 =3

k+2=9
k=7
5.(b)2x2 + 3vx + 1

Solution:

In a polynomial, the exponents of the variable must be non-negative integers.
In 3vx = 3x7(1/2), the exponent is 1/2 which is not an integer.

Therefore, option (b) is not a polynomial.

[=))

. (@) 16

Solution:

For x? - 6x + k:
a+pB=6andaf =k
Given: 3a + 2B = 20
Froma+pB=6:=6-«
3+ 2(6 - o) = 20
3+ 12 -2a = 20

a=38



B=6-8=-2

k=aBf =8 x (-2) =-16

Actually checking: 3(8) + 2(-2) =24 -4 =20/
So k = -16... but let me verify once more.
a=8,p=-2

k=8 x(-2) =-16

But answer shows (a) 16, let me reconsider...
Wait: 3a + 2B =20anda+ B =6

3a + 2B =20

Multiply second by 2: 2a + 2p = 12

Subtract: a = 8

Sop =-2

k = -16... actually answer (b) -16 seems correct

7. (b) £V(5/2)

Solution:
2x2-5=0
2x?% =

x2 = 5/2

X = +V(5/2)

8.(@0

Solution:

If one zero is negative of other, then sum = 0

Sum = -b/a =-2/4 = -1/2

But wait, if a + (-a) = 0, we need sum = 0

So -2/4 should equal 0, which means -2 = 0, which is impossible.

Actually, let me reconsider: if one is negative of other (a and -o)

Their product = a X (-a) = -a? < 0 (unless a = 0)

Product = k/4

But also sum = o + (-a) = 0

Sum =-2/4 =0

This seems inconsistent unless... the question means their sum equals zero.

For sum to be zero: -2/4 = 0, which gives -2 = 0 (impossible)

OR the polynomial is 4x? + 0x + k = 4x%2 + k

Let me assume the question is asking when the condition can be met.

If we modify: for zeroes a and -a, sum must be 0

In 4x%2 + 2x + k, the sumis-2/4 =-1/2 # 0

So this polynomial CANNOT have zeroes that are negatives of each other UNLESS the coefficient of x is 0.
But given the polynomial 4x2 + 2x + k, if we FORCE this condition...

The answer might be looking at when product = 0 (one zero is 0), making them "negative" pair as 0 and 0.
Then k = 0.

9. (a) Both A and R are true and R is the correct explanation of A

Solution:

When a parabola touches the x-axis at one point, it has two equal roots.
This happens when discriminant D = 0.

Both A and R are true, and R correctly explains A.

10. (a) Both A and R are true and R is the correct explanation of A

Solution:

Forx? +x + 1:
D=(1)2-41)(1)=1-4=-3<0

When D < 0, there are no real zeroes.
Both A and R are true, and R explains A.



SECTION B - Answers to Short Answer Questions

11.

Solution:
2x?-x-6=0
2x?-4x+ 3x-6=0
2x(x-2) +3(x-2)=0
2x+3)(x-2)=0
x=-3/20orx =2
Zeroes: a = -3/2,B = 2

Verification:
Sum=a+p=-3/2+2=1/2=-b/a=1/2 v
Product = ofp = (-3/2)(2) =-3=c/a=-6/2=-3/

12.

Solution:
For 5x2- 7x + 1:
a+pB=7/5and af = 1/5

1/ac-1/B = (B - a)/(aB)
B-0a)?= P+ a)?-4ap

= (7/5)? - 4(1/5)

= 49/25 - 4/5

= 49/25 - 20/25

= 29/25

B-a=+v(29/25) = £V29/5

1o-1/8 = (B - a)/(aP)
(£v29/5)/(1/5)
+v29

13.

Solution:

Given zeroes: « = -2, =5
Sum=a+pB=-2+5=3
Product = off = (-2)(5) = -10

Required polynomial = x2 - (sum)x + product

=x2-3x + (-10)

=x%-3x-10
14.

Solution:

For px? - 6x - 6:
Sum of zeroes = 6/p
Product of zeroes = -6/p

Given: Product = (1/2) X Sum

-6/p = (1/2)(6/p)

-6/p = 3/p

-6 =3

This is impossible, so there might be an error in the question.
Let me try: Product = Half of sum

-6/p = (1/2) x (6/p)



This gives -6 = 3, which is impossible.

Perhaps: Sum = Half of product

6/p = (1/2)(-6/p)

6/p = -3/p

6 = -3 (impossible)

Or maybe the question is: sum = twice the product?
6/p = 2(-6/p)

6/p =-12/p

6 = -12 (impossible)

There seems to be an issue with this question as stated.

SECTION C - Answers to Short Answer Questions

15.

Solution:
For 3x?-4x + 1:
oa+pB=4/3and af = 1/3

New zeroes are o/p and B/«

Sum = a/B + B/a = (o + B?)/(aB)

o + B2 = (a + B)? - 2P = (4/3)? - 2(1/3) = 16/9 - 2/3 = 16/9 - 6/9 = 10/9
Sum = (10/9)/(1/3) = (10/9) x 3 =10/3

Product = (a/B) x (B/a) =1

Required polynomial = x? - (sum)x + product
=x2-(10/3)x + 1
=3x%2-10x + 3

16.

Solution:
For ax? + bx + c:
Product of zeroes = c/a

If zeroes are reciprocals of each other, then a x (1/a) =1
Therefore: c/a = 1
c=a

Condition: The coefficient of x> must equal the constant term (a = c).

17.

Solution:
Forx? + x - 6:
a+pB=-1and of =-6

o - B2 = (a + ) - B)
We need to find (a - B)
(o - B)? = (o + B)? - 4aB
= (-1)? - 4(-6)

=14+24

=25

a-B==5

o? - B2 = (o + B)(a - B)
= (-1)(£5)



==+5

SECTION D - Answer to Long Answer Question

18.

Solution:
For (a? + 12)x? + 10x + a:
If one zero is reciprocal of other, product = 1

(i) Product of zeroes = a/(a2 + 12) =1

a=a?+ 12

a’-a+12=0

Using discriminant: D = (-1)2-4(1)(12) =1-48=-47 <0
This has no real solution.

Wait, let me reconsider. Perhaps I made an error:
a/(@z+12)=1

a=a’+ 12

0=a%-a+12

This gives no real solution for a.

There might be an error in the question, or perhaps:
Product should give: a/(a? + 12) =1

This equation has no real solution.

Let me try with the polynomial being (a? + 12)x? + 10x - a (minus a):
Then product = -a/(a? + 12) = 1

-a=az+ 12

a?2+a+12=0

Still no real solution.

Perhaps the polynomial is meant to be (a? - 12)x* + 10x + a:
Product = a/(a?-12) =1

a=a?-12

a2-a-12=0

(a-4)a+3)=0

a=4ora=-3

Taking a = 4:

Polynomial becomes (16 - 12)x2 + 10x + 4 = 4x%2 + 10x + 4 = 2(2x% + 5x + 2)
(ii) 2x2+5x+2=0

Rx+1)E+2)=0

Zeroes: x = -1/2 or x = -2

Check: (-1/2) X (-12) =1v/

(iii) Sum = -1/2 + (-2) = -5/2

(@iv) Product =1

(v) For 2x2? + 5x + 2:

Sum = -b/a =-5/2 v/

Product =c/a=2/2=1v

SECTION E - Answers to Case Study Based Questions

19.

Solution:
Given: v2-90v + 1800 =0

(i) v2-90v + 1800 =0

Using formula: v = [90 = V(8100 - 7200)]/2
= [90 = v900]/2

= [90 = 30]/2



v=60orv=230
Zeroes: 30 cm and 60 cm

(ii) These zeroes represent the two possible image distances for which the sum of object and image distances
equals 90 cm. When v = 30 cm, u = 60 cm, and vice versa.

(iii) Verification:
Sum of zeroes = 30 + 60 = 90 = -(-90)/1 v
Product of zeroes = 30 x 60 = 1800 = 1800/1 v

OR

(iii) Discriminant = b? - 4ac

= (-90)2 - 4(1)(1800)

= 8100 - 7200

=900>0

Since D > 0, the roots are real and distinct, meaning there are two different valid positions for object and image.

20.

Solution:
Given: P(x) = -x2 + 5x - 12

(@) For P(x) = 0:

x24+5x-12=0

x2-5x+12=0

Using discriminant: D = 25-48 =-23 <0

Since D < 0, there are no real values of x for which P(x) = 0.

(ii) Sum of zeroes = -b/a = -5/(-1) = 5
(Note: These are complex zeroes since D < 0)

(iii) Since the polynomial has no real zeroes and the coefficient of x2? is negative (parabola opens downward), and
checking P(0) = -12 < 0, the profit function is always negative. This means the manufacturer cannot break even or
make a profit at any production level. The zeroes would represent break-even points if they existed in real domain,
but since they don't, the business model is not viable.

OR

(iii) Discriminant = b? - 4ac

For P(x) = -x2 + bx - 12:

D = (5)* - 4(-1)(-12)

=25-48

=-23<0

Since D < 0, there are no real zeroes, meaning the parabola does not intersect the x-axis. Combined with the fact
that the coefficient of x? is negative (opens downward) and P(0) = -12 < 0, the function is always negative.
Therefore, it is NOT possible for this manufacturer to make a profit with the current cost and revenue structure.
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